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A Lab Test and Algorithms for Identifying Clients
at Risk for Treatment Failure

Ä

Corinne Hannan, Michael J. Lambert, Cory Harmon,
Stevan Lars Nielsen, David W. Smart,
and Kenichi Shimokawa
Brigham Young University

Ä

Scott W. Sutton
Emory and Henry College

Many branches of medicine rely heavily on lab tests to monitor client
treatment response and use this information to modify their treatment. By
contrast, those who offer psychological interventions seldom rely on for-
mal assessments (lab tests) to monitor their clients’ response to treatment.
Data are presented that demonstrate that clinicians rarely accurately pre-
dict who will not benefit from psychotherapy. This finding is contrasted
with the use of a questionnaire (lab test data) and decision rules on the
basis of a client’s expected progress. Results have indicated that formal
methods of monitoring were able to identify 100% of the patients whose
condition had deteriorated at termination, and 85% by the time they had
attended three treatment sessions. Practitioners are encouraged to con-
sider formal methods of identifying the deteriorating client. © 2005 Wiley
Periodicals, Inc. J Clin Psychol/In Session 61: 1–9, 2005.

Keywords: deterioration; negative outcomes; Outcome Questionnaire-45;
identification of treatment failure; outcomes management; psychotherapy
outcome

Lab tests used in conjunction with empirically based cut scores and decision trees are
regularly employed in various branches of medicine. These tests are used particularly
when clinical judgment is involved in the interpretation of diverse information because
lab test results are generally more accurate than more subjective methods. In the diagno-
sis and treatment of prostate cancer, for example, a physician commonly begins by taking
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a blood sample and ordering a prostate-specific antigen (PSA) test as a chemical marker
for the probability of cancer. Since introduction of this lab test in 1987 an enormous
increase in the reported incidence of prostate cancer has been observed. Scores on the
PSA test higher than 4.0 nanograms per milliliter raise concern, prompt further testing,
and can trigger more invasive and expensive testing, such as a prostate biopsy. Admin-
istration of each test increases the likelihood of making an accurate diagnosis and max-
imizing the success of treatment. But even after treatment (e.g., chemotherapy, radiation,
surgery) is undertaken, monitoring of PSA continues in order to provide a marker for
treatment success or failure and to guide the need for further action. In contrast, there are
no agreed upon lab tests commonly used by mental health practitioners that serve as a
signal for success and failure during psychotherapy. Such a lab test could supplement, but
not replace, clinical decision making during the course of psychotherapy.

In ordinary circumstances clinicians informally monitor treatment progress, making
adjustments in their behavior in accordance with the characteristics of their clients, theo-
retical considerations, as well as their impressions of the client’s response to treatment.
Yet the therapist’s ability to make accurate prognostic assessments, even late in therapy,
has been called into question (Breslin, Sobell, Buchan, & Cunningham, 1997), especially
with clients who show deterioration (Lambert & Ogles, 2004). Monitoring of treatment
response remains largely at the level of intuition and clinical experience. Grove and
Meehl (1996) suggest that clinician experience makes little or no difference in predictive
accuracy relative to actuarial data; Dawes (1989, p. 465) concludes, “The validity of
clinical judgment and amount of clinical experience are unrelated.” However, the fact
remains that mental health experts often justify predictive judgments on the basis of their
years of experience. This situation is particularly troubling when coupled with the research
evidence that therapists are reluctant to recognize deterioration, tend to overestimate
improvement rates (Norcross, 2003), and are inclined to devalue actuarial/statistical data.

Failure to use decision-making technologies is typical in psychotherapy despite the
fact that research can provide lab tests on the basis of information that is at least as good
as that used in other areas of health care, including medicine. For example, psychother-
apy practice can be informed by research on patterns of change over the course of therapy
and evidence that early response to therapy predicts final outcome. For example, Richard
and Kordy (in press) noted four distinct patterns of change over the course of treatment
for bulimia, two suggesting a positive final outcome and two suggesting treatment fail-
ure. These patterns can be recognizable by the fourth week of treatment. Tang and DeRu-
bies (1999a, 1999b), as another example, found that rapid (dramatic) improvement in
depressive symptoms foretold better ultimate outcome and follow-up functioning than
slow improvement. Haas, Hill, Lambert, and Morrell (2002) found the same trend in a
group of clients who had a variety of disorders. Positive treatment response within the
first three treatment sessions occurred in the majority of clients who improved by the end
of treatment and maintained gains 6 months to 2 years after termination. There are clear
and practical consequences of early poor response, and we can modify treatment before
termination for these clients (Wilson, 1999).

In contrast, some patterns of treatment response noted by clinicians are inconsistent
with the empirical evidence. One such pattern is that clients become worse before they
become better, and that this worsening is to be expected and is a positive sign that therapy
is working. This pattern is, in fact, a rare pattern in routine care, occurring in less than
10% of the cases that were studied (Canen & Lambert, 1999). The pattern was even more
rare among clients who ultimately had a positive treatment response. Although infre-
quently studied, because therapists’ ability to recognize likely treatment failure has clear
implications for effective practice, understanding it is important.
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In this article, we summarize our attempts to develop a lab test and statistically
derived cut scores for the purpose of identifying potential treatment failures and thereby
supplementing therapist judgment and decision making. We then report the results of a
study in which we contrast the effectiveness of the lab test procedures with judgments
made by clinicians.

Development of a Useful Lab Test

A metric expressing the degree of client disturbance was developed for the purpose of
measuring treatment response on a weekly basis and at termination. The Outcome
Questionnaire-45 (OQ-45) was designed to assess three aspects of the client’s life: sub-
jective discomfort/symptoms, problems in interpersonal relationships, and problems in
social role performance. The items also measure personally and socially relevant char-
acteristics that affect the individual’s quality of life, attempting to quantify both positive
and negative functioning. Each item is scored on a 5-point scale with the total score
yielding a range of possible scores of 0 to 180; higher values indicate the endorsement of
pathology. The OQ-45 was first published in 1994 and has steadily grown in usage. In
fact, a 2004 survey indicated that it has become the third most frequently used measure of
treatment outcome by psychologists in clinical practice (Hatfield & Ogles, in press).

Completion of the OQ-45 takes approximately 5 to 7 minutes, and it is typically
administered before each treatment session.The OQ-45 has adequate internal consistency
(r 5 0.93) and 3-week test-retest reliability (r 5 0.84). Concurrent validity is moderate to
high (r5 0.50–0.85) when correlated with measures most often used to assess psycho-
therapy outcome in clinical trials (Lambert et al., 2004). Most importantly, the OQ-45
has been shown to be sensitive to change in clients over short periods while remaining
stable in untreated individuals (Vermeersch, Lambert, & Burlingame, 2000).

Using formulas developed by Jacobson and Truax (1991), the normative data for the
OQ-45 have been analyzed to provide cutoff scores for both a reliable change index
(RCI) and clinically significant change. Using normative data from community non-
clients (N 51,353) and clients entering treatment (N 5 1,476), the RCI was estimated to
be 14 points. Clients who change in a positive or negative direction by at least 14 points
are regarded as having made reliable change. The cutoff on the OQ-45 for demarcating
the point at which a person’s score is more likely to be from the dysfunctional population
than a functional population was estimated to be 64. This score turns out to be about a
standard deviation higher than the mean of the nonclient sample (M 5 45.31; SD 5
19.42). When a client’s score falls at 63 or below, his or her functioning is, at that point
in time, considered to be more like that of nonpatients than of patients (Lambert et al.,
2004). When the client improves by 14 or more points and passes below 64, the client has
met criteria for making clinically significant change.

Producing cut scores for normal functioning is essential for monitoring client treat-
ment response as it provides an individualized, quantitative, and norm-based marker for
both research and clinical use. In addition, development of a method for predicting final
treatment status is essential. We developed a purely statistical method and an empirically
derived method for predicting final treatment status. The data were drawn from a national
database for research using the OQ-45. The treatment settings included training clinics,
university counseling centers, employee assistance programs, outpatient clinics, and pri-
vate practice. In most cases, clients from their respective samples filled out an OQ-45 at
each treatment session. Clients who had only one treatment session or one OQ-45 admin-
istration were dropped from the data pool because no recovery curves could be generated

6 6

JCLP6102_in-0096_20108 3/9 11/16/04 5:10 pm PAGE:3V

V

V

A Lab Test and Algorithms 3

?3?
?4?

?5?

?6?



from only one data point. The resulting aggregate sample was 11,492 clients with two or
more OQ-45 administrations.

First, the full range of scores (0–180) was divided into distinct groups on the basis of
severity of disturbance. Fifty groups were formed, identified by intake score, with no
fewer than 220 clients in each band, representing approximately 2% of the total sample.
The resulting data were analyzed to generate a linear model for expected treatment response.

Next, the data were modeled to produce tolerance intervals, a quality control proto-
col often used in engineering applications. Tolerance intervals determine the probability
that a given OQ-45 score at a given session would fall within a specified interval. With
large data sets, the estimated upper and lower limits are equivalent to confidence inter-
vals. Thus, the tolerance intervals allowed for the identification of OQ-45 total score
values that have an established probability of falling outside the upper and lower limits of
the tolerance interval. Specifically, we were able to identify the 10% of clients, at a given
level of disturbance, whose rate and trajectory of progress deviated significantly from the
predicted course of recovery for those entering therapy with a similar intake score. The
tolerance intervals created were primarily aimed at identifying this 10% of the patient
population who deviated from the recovery track. A tolerance band was also established
for the 15% most poorly responding clients.

These tolerance intervals formed the core of the empirically derived warning system
by providing table values and charts of predicted therapeutic gains, against which any
given client at any level of disturbance at any given treatment session could be compared.
If at sessions after intake the OQ-45 total score for a client was above the 10% or 15%
tolerance interval, then treatment response was deemed to be deviating from expected
treatment response. The therapist would receive either a red or a yellow message, depend-
ing on the degree of departure from the expected treatment response. We view the statis-
tically derived empirical method as a lab test that can assist clinicians in evaluating the
effectiveness of the current treatment.

How Well Can an Empirical Method Predict Treatment Failure?

In order to determine whether the cut scores for tolerance bands were able to identify
treatment failures, 492 consecutive clients who received psychotherapy at a college coun-
seling center were followed during the course of therapy. Their average pretreatment
OQ-45 score was 72.77, with a standard deviation of 22.19. Their average number of
therapy sessions was 4.44 (SD5 3.06).

Psychotherapists were 49 counseling center staff consisting of 22 doctoral-level stu-
dents in training, including interns, and 27 licensed professionals, mainly psychologists.
Therapists had a variety of theoretical orientations, and most subscribed to an integration
of two or more theoretical systems. The most common single orientations were cognitive/
behavioral (50%), psychodynamic/interpersonal (20%), and humanistic/existential (20%).

Clients took the OQ-45 before each therapy session. Their data were stored electron-
ically and were not shared with the therapist or client. For the purpose of this study,
treatment failure was defined as reliable worsening (deterioration), specifically a nega-
tive change of 14 or more points. In the case of clients who started therapy in the func-
tional range (i.e., 63 or below on the OQ-45), in addition to worsening by 14 or more
points, they had to leave therapy with a final score of 64 or higher, which placed them in
the dysfunctional range.

The results of this analysis are presented in Table 1, which compares predicted and
actual treatment failures. As can be seen in the right-hand column, titled Total Score, of
the 492 clients who entered treatment 36 (7.3%) were reliably worse/deteriorated at
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termination. The empirical method correctly identified all 36 (100%), 86% of whom were
identified by the third treatment session. The empirical method was highly effective in
accurately identifying clients who went on to deteriorate.

At the same time, the empirical method misidentified 83 (18%) clients as likely to
have a negative outcome, whereas they did not. The outcome of these misidentified
patients (false alarms/false positive results) was further studied and contrasted with the
outcome of clients who were not identified as signal-alarm cases (predicted positive
outcome). Of the 83 misclassified signal-alarm cases, 18% of those patients improved or
recovered at termination, and 74% showed no reliable change. In contrast, of the 373
clients whom the empirical method did not identify as signal-alarm cases, 50% recovered
or improved and 50% showed no reliable change. These findings offer further support for
the signal-alarm method in that they suggest that even the false alarms have a poorer
outcome than cases that are not identified as likely treatment failures. That is, if an alarm
is given the client has a 1/5 chance of having a positive outcome, compared to a 50/50
chance if no alarm is given.

Unlike some medical decisions in which the cost of overidentification of signal cases
may result in intrusive and even health threatening interventions, the signal-alarm in
psychotherapy merely alerts the therapist to the need for reconsidering the value of ongo-
ing treatment, rather than mandating specific changes. Thus, we see the signal-alarm as
supporting clinical decision making, rather than supplanting it. Because the signal-alarm
alerts therapists to the possible need for action, rather than triggering a negative chain of
events such as termination or referral, the current level of misidentification would seem
to be tolerable.

Further analyses explored the difference between red and yellow warnings: What
was the relative outcome for clients who received a red versus a yellow signal? Outcome
for these clients was classified into three categories: reliably improved/recovered, no
reliable change, and deteriorated. Of the 36 deteriorated cases, the empirical method’s red
alarm picked up 34 of the 36 clents; the yellow signal picked up the remaining 2. The red
alarm is indeed a more serious indicator for deterioration, one that should generate greater
concern among clinicians than the yellow signal.

Further research is needed to examine the accuracy of classifying outcome with
other, more comprehensive measures and methods. The problems with undertaking such

Table 1
Comparison of Predicted Versus Actual Treatment Failure by an Empirically Derived
Classification Method

Predicted
Positive Outcome

Predicted
Negative Outcome

N (%) N (%) Total (%)

(Hits) (False Negative Results)

Actual positive outcome 273 (81.8%) 83 (18.2%) 356 (92.7%)

(False positive results) (Hits)

Actual negative outcome 0 (0%) 36 (100%) 36 (7.3%)

Total number classified 273 (75.8%) 119 (24.2%) 492 (100%)

N (%)
Overall hit rate 409 (83.1%)

6 6

JCLP6102_in-0096_20108 5/9 11/16/04 5:10 pm PAGE:5V

V

V

A Lab Test and Algorithms 5



research are the burden it places on clients to undergo repeated testing and the need to
keep such research within the bounds of routine clinical practice. We argue that it is
essential to employ and study methods that can actually be used in clinical practice rather
than elaborate methods that cannot be easily applied in clinical settings.

To illustrate further the need for a good lab test we report now on a study that
compared the accuracy of therapist predictions and the empirical method predictions of
ultimate treatment failure.

How Well Can Therapists Predict Treatment Failure?

To investigate therapist accuracy in predicting negative treatment outcomes we asked a
group of 48 therapists (26 trainees and 22 licensed staff ) at a university outpatient clinic
to predict which of their clients were likely to end treatment worse off than when they
started treatment. Routine practice in this counseling center included weekly administra-
tion of the OQ-45 with provision of feedback to therapists on client progress on a weekly
basis over the succeeding 4 years. The psychotherapists were therefore familiar with the
clientele and the outcome measure. The routine feedback procedure was temporarily
suspended for 3 weeks (and OQ-45 scores were stored electronically and not revealed to
the therapist or client) in order for therapists to fill out the prediction questionnaire that
was provided for each client seen during the 3 weeks of the study.

The purpose of the questionnaire was to assess each therapist’s ability to estimate
client progressas compared to the weekly self-report measure as well as to predict client
outcomeat termination. Specific questions were as follows: (1) In your clinical judgment
alone, predict this client’s end of treatment outcome. This client will (choose one predic-
tion) Recover, Improve but not recover, Make no progress in treatment, Get worse; (2)
Considering this client’s initial session with you, rate this client’s progress as of today’s
session. Base your rating on your clinical judgment and clinical experience alone. Today
this client is (choose one rating) Recovered and ready for termination; Improving as
expected, but in need of continued treatment; Making no progress or poor progress;
Getting worse.

Therapists were informed both verbally and in written form before the study that
deterioration rates in the clinic had remained relatively constant at 8% over the preceding
years, and that our primary interest in administering the questionnaires was to learn
whether therapists could indeed predict that important percentage of clients who worsen
during psychotherapy, as indicated by the OQ-45 posttreatment score. Clients in the
study were followed with respect to their weekly OQ-45 self-report throughout the course
of therapy.

Predictions were made for 618 clients seen during the 3-week period. Clients were
seen for individual therapy, couples therapy, and crisis (walk-in) intervention. After remov-
ing those clients who did not have OQ-45 session data that allowed treatment progress
and outcome to be estimated (n 5 18), or who did not take the measure (n 5 15), or who
had only an intake session (n 5 35), data for 550 clients could be analyzed. It should be
noted that some clients in the study were being seen for their initial visit and some had
already had several sessions before the prediction questionnaire administration. In addi-
tion, some clients had more than one session during the 3-week period and so therapists
made more than one rating of their progress or likely outcome. Therapists made between
one and four predictions for clients, resulting in a total of 944 predictions for the 550
clients. Of the 265 clients who had more than one prediction, if the client was predicted
to deteriorate by the end of treatment at any measurement point, we considered it a
prediction of a negative outcome. The questionnaires resulted in a cross-sectional sample
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of predictions across different therapy sessions. In all, data were obtained for 218 clients
who completedintake sessions and first sessionsand 332 clients who completed two or
more sessions.

Results for predicted outcome compared to actual outcome are presented in Figure 1.
Deteriorationwas defined as reliable negative change,positive outcomewas defined as
clinically significant or reliable improvement, andno changeor no progresswas defined
as any score that showed neither reliable improvement nor reliable deterioration.

The results in Figure 1 illustrate that therapists rarely predicted deterioration. Only 3
(0.01%) of 550 clients were predicted to deteriorate, and only 1 of those predicted to
deteriorate had, in actuality, deteriorated at the end of therapy. Actual outcome data indi-
cated that 40 clients (7.3%) deteriorated by the end of therapy. We interpret these results
as indicating that therapists tend to overpredict improvement and fail to recognize clients
who worsen during therapy. This occurred even when therapists knew the baseline deteri-
oration rate and were familiar with the outcome measure that was used as the criterion for
categorization of outcome. In fact, the failure of the therapist to predict negative outcome
precluded us from analyzing some questions of interest, such as the difference between
experienced and inexperienced psychotherapists. The simple finding was that therapists
in this study simply did not anticipate negative treatment outcomes.

A second question of interest was, Is there agreement between therapist-judged lack
of progress and the empirical-method-derived lack of progress? The subsample of inter-
est in this analysis were those clients whom the therapist had seen on multiple occasions
and therefore whose response to therapy they had an opportunity to assess. Because the
empirical method of predicting treatment failure relies on information about treatment
response (client progress), we can also compare the empirical (lab test) method to ther-
apist judgments. Comparisons among therapist-predicted outcome, lab test-predicted out-
come, and actual outcome are presented in Figure 2.

To compare therapist predictions of outcome with lab test/actuarial predictions col-
lected at the same time, we analyzed data from only 332 clients (recall that 218 of the 550
clients were being seen at intake or for the first time by the therapist, or did not take an
OQ-45 at the session when therapists made predictions, making progress prediction

Figure 1. Therapist predicted treatment success compared to actual treatment outcomes after psychotherapy.

6 6

JCLP6102_in-0096_20108 7/9 11/16/04 5:10 pm PAGE:7V

V

V

A Lab Test and Algorithms 7



impossible for these 218 clients). In the case of multiple OQ-45 and therapist predictions
for a single client, the client could be rated as progressing but not recovered, not changing,
or getting worse.These ratings were independent of predictions of final outcome. For exam-
ple, a therapist could see the client as not progressing at this time but still likely to achieve
a successful outcome. Of the 332 clients who had both therapist and OQ-45 progress rat-
ings, 26 clients (7.8%) actually deteriorated, a figure consistent with past findings.

Although therapists judged that 16 clients (5%) had worsened at the time of a par-
ticular session, they predicted outcome for all but 1 of the 16 either to be positive or, at
worst, to show no reliable change by termination. Across the 332 clients, therapists pre-
dicted only 3 clients would deteriorate at final outcome, of whom 1 was correctly pre-
dicted to be worsening at the time of prediction and was also correctly predicted to
deteriorate at the end of treatment.

When multiple predictions and multiple OQ-45 scores were available for clients seen
more than once during the study dates, the most conservative (i.e., negative) prediction
was used for both therapist-judged and empirically judged poor treatment response. Results
indicate that, of the 26 clients who deteriorated, during the 3-week window, the lab test
identified 55 clients aspotentialtreatment failures, 20 (77%) of whom did indeed deteri-
orate by the end of treatment. In contrast, therapists identified 5 of the 26 deteriorated
clients as having worsened during therapy (at the time of the prediction) but correctly
identified only 1 client as a potential treatment failure (0.04%).

These results reinforce the notion that therapists need independent data to alert them
that treatment is not having its intended effects and that deterioration may be forthcom-
ing. These results are consistent with past research on clinical versus actuarial predictions
(Dawes, 1989; Grove & Meehl, 1996) and support the conclusion that formal methods of
monitoring client treatment response may be of practical value.

Practice Conclusions

Positive outcomes can be expected for most clients who enter psychotherapy, and clini-
cians are appropriately optimistic about the effects of their services. Despite clinician con-

Figure 2. Comparison of therapist-predicted, lab-test-predicted, and actual client outcomes after psychotherapy.
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fidence in their ability to help clients, many clients do not benefit and a small portion even
deteriorate before they leave treatment. It appears that clinicians are unwilling or unable to
identify these clients, despite knowing the baseline rates for failure. Whereas other health
care professionals rely heavily on lab test results for diagnosis and monitoring of treatment
response, psychotherapists continue to practice without reliance on them. Formally track-
ing treatment response with the use of standardized measures and markers for likely neg-
ative response increases the likelihood that clinicianscan take timelysteps to reduce treatment
failure. We now have the ability to use effective lab tests to aid clinical practice. The nag-
ging question is whether clinicians will use them in routine practice. We have developed
elegant methods for accurately predicting client treatment response, and failure to respond
in particular. The degree to which such information, when made accessible to practition-
ers, improves client outcome is a topic highlighted in other articles in this issue.
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